Introduction
Basic imaging module for undergraduate students was implemented in Albaha School of Medicine (ABSM) 5 years ago. The teaching strategy was adopted to match the achievement of learning outcomes. In the basic imaging module of ABSM, the subject area was addressed and handled by different imaging tools.
The periodic evaluation of the module revealed some points which must be discussed and managed. Of these, the approach of integration within the module showed some conflicts that were obtained from students' and peers' inference. The conflict has to be resolved on answering the applied question which is the best teaching sub-ject area with different diagnostic imaging modalities, for example, chest infection is the subject area and subsequent imaging findings such as chest X-ray findings, computed tomography (CT) findings, and magnetic resonance imaging (MRI) findings. Alternatively, the imaging can be learned by separate modalities in which different subject areas were taught, for example, chest X-ray in different chest problems as pneumonia, bronchial asthma, effusion, cardiac problems, or CT findings in different chest diseases. The first approach denotes integration of all diagnostic tools under one subject area to reach the diagnosis while the second approach represents the integration of the subject area under one diagnostic tool.
Reviewing the imaging curriculum among medical schools revealed a diversity of the teaching strategy as some prefer to address the subject area and others prefer to apply the imaging tool as a title. Most of these schools have their own course depending on a particular medical school; entire educational programs and, in particular, the undergraduate radiology course, are different in terms of the curricular content, human resources, and instructional formats. The student satisfaction and choice of career in the future depend on, to a large extent, the approach of delivery of knowledge, better understanding of the content, and selection of appropriate teaching tools. 1, 2 The aim of this study was to identify the differences in student achievement in imaging course using the two learning approaches: integration within modalities under the subject area or integration within the subject area under imaging modalities.
Materials and methods
This study was done after obtaining permission from the Quality and Accreditation Unit of the College Agency for Quality Affairs of ABSM, Albaha University, and also after obtaining the written approval of all the participating students after being informed of the purpose of the study.
This case-control study was conducted on 60 students who represented the total class of the fourth iteration of students in whom the course of the basic imaging module was implemented. The 60 students were classified into two groups: group A and group B, with 30 students each according to their performance in the previous levels. The students were arranged according to their total marks in the previous levels; these total marks were expressed in grades ranged from A to D in nearly approximated numbers. Hence, each group included all grades ranged from A+ to D. The details of the students' grades are summarized in Table 1 .
Contents were divided into two main components: subject areas and imaging modalities. 1) Subject areas were applied according to body systems such as imaging of the central nervous system (CNS), chest, cardiovascular system (CVS) and, genitourinary system, and 2) modalities were addressed as plain X-ray, CT, MRI, ultrasound (US), and different contrasts. These modalities covered all body systems in separate entities. Each component had a total of 1.5 credit hours equally implemented in two successive 10 days. The contents of both approaches are presented in Table 2 .
For approach 1, the subject area was addressed, which was a brief description about the definition, clinical picture, and list of differential diagnosis (DD); then, the radiological findings from several imaging modalities were heavily discussed according to the list of the DD of the subject area, for example, acute abdominal pain was the theme or the subject area; the instructor gave brief description about the definition and clinical picture, and the students were asked to list the DD. After listing the DD, the instructor explained the radiological findings for each using multiple modalities starting with most common and simple as plain X-ray; then U/S, CT, MRI, and other radiological modalities were available. For approach 2, the modality such as plain X-ray or CT or others was addressed in relation to body systems; then, the instructor explained normal and abnormal findings and matched the abnormal findings with their combatable disease, for example, abdominal U/S, and also explained the normal findings and common abnormal findings related to hepatobiliary system and urinary system and made discussion with the students about how to match these findings to reach the accurate diagnosis.
The two groups studied the imaging course using the two approaches in an alternative sequential manner (Table 3) .
Both approaches were taught by the same radiological experts. A well-designed final written examination that included 60 questions was adopted at the end of the basic imaging module implying two models of questions designed for both approaches arranged in a haphazard and 
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Radiology teaching/learning by subject area vs modalities an anonymous manner. Model 1 represented approach 1 which expressed teaching by the subject area while model 2 represented approach 2 which expressed teaching through imaging modalities. These questions were coded against the type of approach to be easily recognized. The examination was conducted by the teaching staff to value its validity/reliability. The grading of students was considered as follows: ≥95% was graded as A+, ≥90-94 was graded as A, ≥85-89 was graded as B+, ≥80-84 was graded as B, ≥75-79 was graded as C+, ≥70-74 was graded as C, ≥65-69 was graded as D+, ≥60-64 was graded as D, and <60 was graded as F.
Examples of questions applied for both approaches are listed as follows: At the end of the course, a well-formed, valid structured questionnaire has been designed by the committee to evaluate the course as a whole and particularly the course outcome. The committee was formed by the staff members of radiology and pathology in collaboration with medical education staff experts. The questions were formulated and revised thoroughly by the educational experts to give the validity of this questionnaire. In addition, a pilot study was done on two separate groups: one group represented junior staff members and the other group represented 60 students of level IV. The results of both groups were close to each other. This pilot study confirmed that the questionnaire was reliable to be used. The questionnaire was distributed to all the 60 students and designed to measure the grades of acceptance and satisfaction among students about the approach of integration within the basic imaging module.
The questionnaire had five grades according to the Likert scale [3] [4] [5] [6] and measured the degree of satisfaction of students regarding the domains of the module, so the scale ranged from strongly dissatisfied to strongly satisfied that formed the two extremities of the questionnaire. Rating scale was used which ranged from 1 to 5. The students marked the number applied in front of each scale. The whole Likert scale applied for the imaging module including the evaluation of course outcome is listed in Table 4 as follows: You learned the normal and abnormal radiological findings under one imaging modality with different subjects arranged in a sequential manner 
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The main statistical studies were done using t-test. SPSS version 17 (SPSS Inc., Chicago, IL, USA) was applied for the current study. P-value was considered significant if ≤0.05.
Results
Regarding students' degrees, the number of students entered the quiz was 60 for both approaches. The degrees ranged from A+, A, B+, B, C+, C, D+, D, and F. The students' degrees for approach 1 were as follows: 1 (1.6%), 4 (6.6%), 5 (8.3%), 7 (11.6%), 10 (16.6%), 14 (23.3%), 12 (20%), 5 (8.3%), and 2 (3.3%) compared with 4 (6.6%), 8 (13.3%), 12 (20%), 17 (28.3%), 5 (8.3%), 7 (11.6%), 5 (8.3%), 1 (1.6%), and 1 (1.6%) for approach 2. Global comparison among all grades was done, and a highly significant P-value was obtained (P-value =0.0001; Table 5 and Figure 1) .
Regarding students' satisfaction using Likert scale, the students showed all degrees of satisfaction which ranged from strongly satisfied, satisfied, neutral, dissatisfied, and strongly dissatisfied as follows: for approach 1: 16/60 (26,6%), 22 (36.6%), 7 (11.6%), 7 (11.6%), and 8 (13.3%) compared with 27 (45%), 18 (30%), 3 (5%),8 (13.3%), and 4 (6.6%) for approach 2. Global comparison among all grades was done, and a highly significant P-value was obtained (P-value =0.0001; Table 6 and Figure 2) .
Regarding peers' satisfaction using Likert scale, the peers showed all degrees of satisfaction which ranged from strongly Using different modalities in the same setting for one subject area is of great importance to understand
Using different subjects in the same setting for one imaging modality is of great importance to understand satisfied, satisfied, neutral, dissatisfied, and strongly dissatisfied as follows: for approach 1: 3/15 (20%), 4 (26.6%), 1 (6.6%), 4 (26.6%), and 3 (20%) compared with 7 (46.6%), 3 (20%), 1 (6.6%), 3 (20%), and 1 (6.6%) for approach 2. Global comparison among all grades was done, and a highly significant P-value was obtained (P-value =0.0004; Table 7 and Figure 3 ).
Discussion
Medical students and graduates must be effectively trained to attain the minimum values of medical practice, 7, 8 and didactic precedence in apprentice training must reflect this. It has been documented that medical education has to maintain pace with changing blueprints in the organization and release of patient care. 9 For this reason, the present study represents the adoption of the evidence-based advance based on the consideration of psychological aspects in the radiology education. The psychological area of learning/teaching has been stressfully conducted in medical education through many studies. 10, 11 Of these psychosocial area, Gestalt theory is considered one of the most interesting theories that connected the visual perceptions particularly in radiology education. Gestalt principles illustrate how the eye perceives visual elements specifically; these principles stated that the complex images tend to be summarized to simpler shapes. Kurt Koffka formulated these principles as: "The whole is other than the sum of parts." This denotes that the whole of an image is perceived as a 
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AlQahtani separate entity from its individual parts. Conceptions evoked from Gestalt theory such as the figure-attached relationship and diversity of grouping principles such as similarity of common regions, laws of closure, proximity, continuity, and symmetry are highly precious and invaluable especially in the radiology training. 13 Connecting these conceptions in the radiology teaching might help the students for better understanding and interpreting the radiology images. According to the Gestalt principle, the author searched for the best way to learn. In compliance with the basic rule of teaching and learning, "the ultimate goal of education is not to teach well, but for learners to learn well."
In the present study, the author compared two approaches of integration in basic imaging module to understand which of them will achieve the goals and outcomes. The first approach is the integration of the imaging modalities under the subject area; the second one is the integration of subject area under one imaging modality. Through this comparative study, the author found a high response from the students toward the second approach of integration, which is the integration of the subject area under one imaging modality. As stated earlier, the grading of students in the second model which was related to the second approach was found high compared with the first model of the first integration approach with highly significant P-value obtained. Furthermore, the students' and peers' satisfaction toward the second integration approach was highly compared with the first approach with highly significant P-value obtained. These results confirmed that the students can learn radiology better when focused on a single modality for a time. In the second approach, students can identify, augment more images, and do multiple comparisons with the pre and post ones. Augmentation of these images in one or more settings will create a figure-attached student relationship, wherein the student can identify the diversity of grouping principles such as similarity and proximity of common regions which is invaluable especially in the radiology training. 13 The current study confirmed that most of the students shared in this study had a figure-attached learning style as seen in the previous studies.
14,15 Accordingly, the results revealed that most of the students best learned by illustrations, figures, and imaging.
Most of the undergraduate radiology programs design the course content as medical subject areas, wherein several imaging modalities describe the findings of the subject area such as imaging trauma patients, in which the plain X-ray, CT, and MRI can discuss the findings. This approach is nearly adopted by many medical schools. 16 Many teaching approaches were designed by many universities. The University of Virginia designed radiology course which includes the diversity of topics and radiological modalities; the most important of them is the musculoskel-
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Radiology teaching/learning by subject area vs modalities etal section. Other programs were produced by the Scottish Radiology Society which adopted radiology course for undergraduate and junior trainees. It is composed of only three topics including head trauma in addition to tutorials composed of a small collection of cases that are a valuable read. In addition to the abovementioned program, there are programs based on many common cases offered with short discussions on each, cases can be investigated through diverse imaging modalities.
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Conclusion
This experience advocated that the perception of students toward radiology teaching can be enhanced when focused on a single imaging modality for a time. The second approach "in which the modalities are addressed as a theme wherein many subjects are described from its radiological aspects" is in favor of both students and peers. Students can identify and augment more images and do multiple comparisons with the pre and post ones.
Disclosure
The author reports no conflicts of interest in this work.
